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NODI and NOD2 are intracellular molecules and resemble some plant 
disease resistance proteins; best understood of the "NOD-like 
receptors" or NLRs 



Common alleles of NOD2 are a genetic 
risk f actor f or Crohn's disease 

•Several moderately common alleles of the NOD2 gene (7% of total 
alleles) increase susceptibility to Crohn's disease (a form of 
inf lammatory bowel disease) 

•Two copies of these alleles increase susceptibility by 40X 

•Pretty strong evidence that these alleles of are "loss of function" 
alleles 

•NODI/2 have been shown to have 3 immune functions: activation of 
inflammatory cytokine gene expression, induction of anti-microbial 
peptide synthesis by Paneth cells in intestines, autophagy of bacteria 
in cytoplasm 







NLR. (NOD)-like receptors 

NOD, nucleotide-bindingoligomerization 

NLR, NACHT-LRR receptors 
NLR, nucleotide-binding domain and 
leucine-rich repeat containing gene 

LRR, carboxy-terminal leucine-rich 
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PYD, pyrin domain 






ppin domain NALP2.PYPAF2.NBSt; PYD-NACHT-NAD-LRR NP_060322 


CARD, caspase-recruitment domain 








BIR, baculovirus inhibitor of apoptosis 
protein repeat 

NLRP3, NLR family, pyrin domain- 
containing 3 

ASC, apoptosis-associated speck-like 
protein containing CARD 
NACHT, domain present in NAIP, CIITA, 
HET-E and TP-1 














Three main subfamilies according to the 

eff ector domain: 

•PYD 






•CARD 
•BIR 
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La famiglia della IL-12 
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The IL-6/IL-12 family of cytokines. 



Cytokine-mediated 
receptor dimerization: 
Jak-mediated 
phosphorylation 
of receptor chains 












IL-12 and IL-23 share a p40 subunit 






and their receptors share the 
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Jak/STAT 
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Abbreviations: IFN, interleron; IL. interleukin; Jak, Janus kinase; STAT. signal 
transducer and activator ot transcription 



Regolatori delle vie di segnalazione 

• SOCS, Suppressor of cytokine signalling (competizione domini SH2 ed attivazione di ubiquitina ligasi E3) 

• SHP-1 e SHP2, fostatasi tirosiniche 

• PIAS, Protein Inhibitor of Activated Stats (inibitori trascrizionali) 
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Virus-infected host cells 



Activate dendritic cells and macrophages 



Adivate NK cells to kill virus-infected cells 



Plasmacytoid Dendritic Cells, monocytes/macrophages 



Trapping of T lymphocytes in lymph nodes 
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Uso clinico prevalente degli interferoni di tipo I 

IFNa: epatite e leucemia a cellule capellute 
IFNI3: sclerosi multipla 
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Il tipo di agente patogeno determina la popolazione cellulare prevalente nelle fasi iniziali 





IL-4 ed IL-13 




IL-13Ra2 
•decoy receptor 
•TGF-(3 inducer 
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IFN-ye l'attivazione classica dei macrofagi: funzioni 
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Produzione di IL-10 
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ERK, extracellular 
signal regulated 
kinase 




Vie di segnalazione di IL-10 
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Le cellule Treg ed IL-10 spengono le risposte infiammatorie nel MALT 




T cells 



1. IL-10 inibisce la produzione di IL- 12 nei macrofagi e DC attivati 

2. IL-10 inibisce espressione di molecole costimolatorie e MHC di classe II 

L'assenza di IL-10 nei topi causa malattie infiammatorie croniche dell'intestino 



